INTRODUCTION
It is generally acknowledged that inanimate objects can carry microorganisms originating from the surrounding environment. These attached microorganisms pose a biotransfer potential, that is the ability to be transferred to another substratum where growth is possible-for example on food, or on the human body.
Antibiotic-resistant strains of bacteria have been identified on some inanimate objects (1, 2) , leading to concern regarding cross-contamination and infection, especially in hospitals. Many inanimate objects are rarely cleaned, yet are used frequently.
Most of the general public now carry mobile communication devices, as do many health-care workers. The most common of these devices is the mobile phone. These can be contaminated with bacteria known to cause disease (1, 2), as well as with a range of environmental microorganisms.
This tip describes a simple laboratory exercise to assess the microbial contamination of mobile phones, and suggests extension work that enables additional exploration of the topic. At its most basic, it is suitable for the school classroom; more advanced development of the suggested activities are suitable for undergraduate project work.
PROCEDURE
Students are asked to bring their mobile phones to the laboratory. The phone is pressed firmly onto a large nutrient agar plate (140 mm TV Petri Dish, code PET3007, SLS Ltd. Nottingham, UK) for 5 sec, and then removed. Tryptone soy is a more nutritious medium than nutrient agar, thus colonies are larger, and potentially a wider range of microorganisms might grow. However, any medium could be used for this initial sampling, depending on whether a particular (group of) microorganism(s) is of interest. The phone is wiped with a commercially available antimicrobial wipe (from supermarkets or drugstores: some mobile phone brands also sell antimicrobial wipes), and is then re-applied to a second agar plate. The phone is wiped again before being returned to its usual storage location. It is important that students wipe the phone a second time, so that there is no carryover of growth medium from plate to phone. It is also useful to check that the phone wipes used are actually antimicrobial, otherwise the wipes merely spread around what microorganisms are present and may appear to increase contamination; note the formulations as well as the key active ingredients. Also, if the phones are not dried after using the wipes, colonies on impression plates tend to merge.
Plates are incubated at 25°C for 48 h, after which time they are inspected for contamination. The effect of the wipe on contamination can be examined.
Typical results
Plates usually present a 'print' of the mobile phone ( Fig. 1) , essentially a snapshot of the contamination of the phone at the time of sampling, with colonies predominant around any topographic features (raised areas, edges). It is easy to photograph these plates. The students can use their own phone cameras, or a stand with a digital camera can be set up in the laboratory and students queue to get photos taken. All images with student names attached are posted on the Intranet for use in reports, and a library of images is then acquired for the faculty.
Sometimes it is possible to count colonies and compare numbers before and after cleaning. On occasion, spreading colonies prevent counts from being made. Predominant colony morphologies can be described and compared. It is important that students learn how to describe colonies and to record the frequencies of different colony morphologies. By numbering their different colonies, students should be able to follow these isolates through any identification process. (In addition, students often confuse cells with colonies, thus asking for typical colony morphologies is important).
Gram staining of colonies tends to reveal a predominance of Gram-positive cocci, and occasional spore-forming rods. Typically there are many Micrococcus colonies, several coagulase-negative Staphylococci, and some Bacillus species.
Interpretation/extension
A range of questions can be asked that would enable the students to consider the significance of their findings, and/or design additional brief investigations.
Relating to phone contamination
• Are you surprised/alarmed about your results?
• Where do the microorganisms come from?
• 
CONClUSION
This very simple laboratory exercise can be used to illustrate a range of phenomena, from a simple demonstration of the contamination of inert devices and the importance of hygiene, to a consideration of the variability of results obtained and difficulties in interpreting findings. There is ample opportunity for extension activity and project work, alongside exploration and critical evaluation of the relevant scientific literature (and the popular press).
The 2009 H1N1 influenza pandemic focused on the importance of fomites in cross-contamination and the spread of infection. This laboratory activity can be used to illustrate the source of contamination and ways of controlling spread. Mobile phones and other communication devices are essential to the everyday life of today's student, and the class provides an example of microbial contamination that is relevant to them. 
